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All patients native/EAA analog/ELA p-value†

Patients 29 13 16 n.s.
Female (%) 11 5 (39) 6 (37) n.s.

Male (%) 18 8 (61) 10 (63)
Age at start of protocol n.s.

mean ± std.dev. 53.2 ± 16.2 53.2 ± 17.2 53.1 ± 16.2
Range (25 - 75) (25 - 75) (28 - 74)

Vaccination duration (mo) n.s.
mean ± std.dev. 15.6 ± 14.4 14.1 ± 14.0 16.7 ± 15.1

Range (2 - 57) (2 - 53) (2 - 57)
# of vaccine 11.9 ± 7.5 11.7 ± 8.3 12.0 ± 7.1 n.s.

Relapse during study (%) 9 (69) 9 (69) 12 (75) n.s.
Overall relapse (%) 10 (77) 10 (77) 14 (88) n.s.
Mortality (%) 9 (69) 9 (69) 8 (50) n.s.
Progression-free survival (mo) n.s.

mean ± std.dev. 21.9 ± 36.8 34.8 ± 50.7 11.4 ± 14.2
Range (1.0 - 129) (1.0 - 129) (1.0 - 57.0)

Overall survival (mo) n.s.
mean ± std.dev. 51.7 ± 43.7 53.2 ± 47.7 50.6 ± 41.8

Range (6.1 - 140) (7.0 - 129) (6.1 - 140)

n.s.: not statistically significant; mo: months

Supplementary Table 2. Patient characteristics

† p value by Mann-Whitney comparing the native/EAA vs the analog/ELA cohorts

Vaccine cohort





Supplementary	  Figure	  1:	  Ex	  vivo	  frequencies	  of	  circula9ng	  Melan-‐A-‐specific	  CD8	  T	  cell	  following	  
pep9de	  vaccina9on.	  (A)	  Blood	  samples	  of	  melanoma	  pa-ents	  receiving	  monthly	  Melan-‐A	  pep-de,	  IFA	  
and	  CpG	  vaccina-ons	  were	  harvested	  before	  vaccina-on	  (0	  or	  pre-‐vacc)	  and	  at	  regular	  -me	  points	  
following	  vaccina-on.	  Melan-‐A-‐specific	  CD8	  T	  cell	  frequencies	  were	  quan-fied	  ex	  vivo	  by	  mul-mer	  
staining	  following	  CD8	  enrichment.	  (B)	  Tumor-‐specific	  T	  cells	  	  for	  na-ve/EAA	  (red,	  n	  =	  13)	  and	  analog/
ELA	  (blue,	  n	  =	  16)	  vaccinated	  pa-ents	  according	  to	  the	  number	  of	  vaccines.	  (C)	  Comparisons	  of	  Melan-‐
A-‐specific	  CD8	  T	  cell	  frequencies	  at	  pre-‐vaccina-on	  and	  aQer	  two	  (2)	  vaccine	  injec-ons	  in	  na-ve/EAA	  
(leQ	  panel)	  or	  analog/ELA	  (right	  panel)	  vaccinated	  pa-ents.	  p-‐values	  by	  Wilcoxon	  matched-‐pairs	  signed	  
rank	  test.	  (D)	  Comparison	  of	  the	  Melan-‐A-‐specific	  T	  cell	  frequencies	  at	  pre-‐vaccina-on	  and	  aQer	  two	  
vaccine	  injec-ons	  between	  na-ve/EAA-‐	  and	  analog/ELA-‐vaccinated	  pa-ents	  (red	  and	  blue	  bars,	  
respec-vely).	  p-‐values	  are	  by	  Mann-‐Whitney	  U-‐test.	  
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Supplementary	  Figure	  2:	  Ex	  vivo	  characteriza9on	  of	  tumor-‐specific	  CD8	  stem	  cell-‐like	  memory	  T	  cells	  
before	  and	  aSer	  pep9de	  vaccina9on.	  (A)	  Comparisons	  of	  the	  frequencies	  of	  circula-ng	  Melan-‐A-‐
specific	  CD8	  T	  cells	  before	  vaccina-on	  (pre-‐vacc)	  and	  at	  early	  (between	  2	  to	  4	  vaccines;	  leQ	  panel)	  or	  
late	  (>4	  vaccines	  and	  >6	  months;	  right	  panel)	  -me-‐points	  aQer	  vaccina-on.	  p	  values	  	  by	  Wilcoxon	  
matched-‐pairs	  signed	  rank	  test.	  (B)	  Impact	  of	  the	  number	  of	  vaccina-on	  cycles	  on	  the	  stability	  of	  
tumor-‐specific	  T	  cell	  frequencies	  over	  -me.	  Three	  pa-ents	  who	  received	  only	  one	  cycle	  (4	  vaccines)	  and	  
four	  pa-ents	  receiving	  >	  2	  cycles	  (>	  8	  vaccines)	  were	  immune	  monitored	  aQer	  more	  than	  1	  year	  during	  
which	  they	  received	  no	  further	  vaccina-on.	  (C)	  Ga-ng	  strategy	  for	  the	  analysis	  of	  tumor-‐specific	  CD8	  
TSCM	  cells	  (CD8+/mul-mer+,	  CD45RA+/CCR7+,	  CD95+/CD11a+)	  for	  one	  analog/ELA	  and	  three	  na-ve/
EAA	  pep-de	  vaccinated	  pa-ents.	  Mo;	  months	  post	  vaccina-on.	  	  	  
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Supplementary	  Figure	  3:	  Ga9ng	  strategy	  for	  func9onal	  analyses	  following	  recogni9on	  of	  T2	  target	  
cells	  pulsed	  with	  na9ve/EAA	  pep9de.	  Following	  dead	  cell	  (a)	  and	  doublet	  exclusions	  (b),	  we	  gated	  on	  
mul-mer+	  and	  mul-mer-‐	  (c)	  live	  enriched	  CD8+CD3+	  T	  cells.	  On	  the	  mul-mer-‐	  gate,	  the	  various	  subsets	  
gates	  were	  established	  (d),	  which	  included	  naïve	  (CD45RA+/CCR7+),	  central	  memory	  (CM,	  CD45RA-‐/
CCR7+),	  effector	  memory	  (EM,	  CD45RA-‐/CCR7-‐),	  effector	  memory	  CD45RAINT	  (EMRAINT,	  CD45RAINT/
CCR7-‐)	  and	  effector	  memory	  CD45RA+	  (EMRA,	  CD45RA+/CCR7-‐).	  Subsets	  gates	  were	  then	  applied	  to	  the	  
mul-mer+	  CD3+	  T	  cells	  (e).	  Using	  histogram	  plots,	  posi-ve	  and	  nega-ve	  gates	  were	  established	  using	  
pre-‐determined	  control	  subsets	  for	  the	  following	  markers:	  CD28	  (f),	  CD127	  (g),	  CD107a	  (h)	  and	  IFNγ	  (i).	  
These	  gates	  were	  then	  applied	  to	  the	  relevant	  subsets	  (j,	  k,	  l	  and	  m).	  For	  combinatorial	  ga-ng,	  the	  
histogram	  gates	  were	  added	  sequen-ally.	  For	  example,	  to	  quan-fy	  the	  frequency	  of	  CD107a+	  T	  cells	  
within	  the	  EM28+/CD127-‐,	  the	  ga-ng	  strategy	  was	  mul-mer+	  -‐>	  EM	  gate	  (CD45RA-‐/CCR7-‐)	  -‐>	  CD28+	  
gate	  -‐>	  CD127-‐	  gate	  -‐>	  CD107a+	  gate.	  All	  gates	  were	  adapted	  for	  every	  pa-ent	  and	  -me	  point.	  	  



Supplementary	  Figure	  4:	  Impact	  of	  pep9de	  vaccina9on	  on	  tumor	  an9gen-‐specific	  CD8	  T	  cell	  
differen9a9on.	  (A)	  Kine-cs	  of	  the	  differen-a-on	  of	  effector-‐memory	  (EM,	  CD45RA-‐/CCR7-‐)	  mul-mer+	  
CD8+	  T	  cells	  in	  terms	  of	  the	  expression	  of	  CD127	  (IL-‐7Rα).	  Frequencies	  of	  EM28+/CD127+	  or	  EM28+/
CD127-‐	  within	  total	  EM28+	  T	  cell	  subset.	  Na-ve/EAA	  pa-ents	  (n	  =	  4,	  red	  lines)	  and	  analog/ELA	  
pa-ents	  (n	  =	  5,	  blue	  lines).	  (B)	  Quan-fica-on	  of	  the	  ra-o	  of	  CD127	  expression	  within	  the	  EM28+	  
subset	  in	  terms	  of	  pre-‐vaccine	  (prior	  to	  vaccina-on),	  early	  (aQer	  2	  to	  4	  vaccine	  and	  <3	  months	  aQer	  
the	  start	  of	  vaccina-on)	  and	  late	  -me-‐points	  (>4	  vaccines	  and	  >3	  months	  aQer	  the	  start	  of	  
vaccina-on).	  p	  values	  by	  Kruskal-‐Wallis.	  (C-‐D)	  Increased	  acquisi-on	  of	  surface	  CD107a	  (C)	  and	  
intracellular	  IFNγ	  (D)	  expression	  with	  regards	  to	  the	  progressive	  differen-a-on	  from	  EM28+/CD127+,	  
EM28+/CD127-‐,	  EM28-‐	  and	  EMRAINT.	  Na-ve/EAA	  pa-ents	  (n	  =	  4,	  red	  bars)	  and	  analog/ELA	  pa-ents	  (n	  
=	  5,	  blue	  bars).	  Means	  with	  standard	  errors	  are	  depicted.	  	  
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Supplementary	  Figure	  5:	  Ga9ng	  strategy	  for	  single	  cell	  sor9ng	  of	  tumor-‐specific	  CD8	  T	  cells	  following	  
early	  and	  late	  na9ve/EAA	  or	  analog/ELA	  pep9de	  vaccina9on	  9me-‐points.	  Following	  ga-ng	  on	  live	  (a),	  
CD3+	  (b),	  CD8+	  (c)	  T	  cells	  and	  doublet	  exclusions	  (d),	  we	  gated	  on	  mul-mer+	  and	  mul-mer-‐	  (e)	  
CD8+CD3+	  T	  cells.	  On	  the	  mul-mer-‐	  gate,	  the	  various	  subsets	  gates	  were	  established	  (f),	  which	  included	  
naïve	  (CD45RA+/CCR7+),	  central	  memory	  (CM,	  CD45RA-‐/CCR7+),	  effector	  memory	  (EM,	  CD45RA-‐/
CCR7-‐),	  and	  effector	  memory	  CD45RA+	  (EMRA,	  CD45RA+/CCR7-‐).	  Subsets	  gates	  were	  then	  applied	  to	  
the	  mul-mer+	  CD8+	  T	  cells	  (h).	  Using	  histogram	  plots,	  CD28posi-ve	  and	  CD28nega-ve	  gates	  were	  
established	  using	  pre-‐determined	  control	  subsets	  for	  the	  CD28	  marker	  (g).	  These	  gates	  were	  then	  
applied	  to	  the	  effector-‐memory	  (EM)	  subset	  (i).	  	  
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Supplementary	  Figure	  6:	  Ex	  vivo	  TRBV	  repertoire	  diversity	  and	  clonotype	  frequency	  of	  Melan-‐A-‐
specific	  CD8	  T	  cell	  subsets	  at	  early	  9me-‐points	  aSer	  pep9de	  vaccina9on.	  (A,	  B)	  TRBV	  spectratyping	  
and	  sequencing	  was	  performed	  on	  cDNA	  obtained	  from	  individually	  sorted	  5-‐cell	  samples	  of	  EM28pos	  
(upper	  panel)	  and	  EM28neg	  (lower	  panel)	  T	  cells	  isolated	  from	  blood	  samples	  at	  early	  -me-‐points	  (<	  3	  
months)	  aQer	  na-ve/EAA	  (A)	  or	  analog/ELA	  (B)	  pep-de	  vaccina-on.	  Dominant	  TCR	  clonotypes	  are	  
defined	  by	  iden-cal	  BV-‐CDR3-‐BC	  sequences	  found	  at	  least	  twice,	  and	  non-‐dominant	  single	  TCR	  
clonotypes	  by	  their	  unique	  TCR	  BV/CDR3	  size	  length	  and/or	  BV-‐CDR3-‐BC	  sequence.	  Data	  are	  
represented	  as	  total	  number	  (y-‐axis)	  of	  dominant	  (filled	  area)	  and	  single	  (grey	  area)	  clonotypes	  of	  
defined	  TRBV	  family	  (x-‐axis)	  versus	  defined	  CDR3	  size	  length	  (z-‐axis).	  	  
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